Differential expression of HO-1 and CYP1A2 during up-regulation of ERK in stressed fish hepatocytes.
Induction of heme oxygenase-1 (HO-1) and extracellular signal-regulated kinase (ERK) is a crucial step in the cellular response to oxidative stress. Altered expression of such proteins in response to stress conditions is a key factor for the maintenance of cellular integrity and survival. Hypoxia-inducible factor-1 (HIF-1) and cytochrome P450 1A (CYP1A) are critical indicators of environmental exposure to hypoxia. The current study was aimed to analyse the expression pattern of HO-1, p-ERK, HIF-1α and CYP1A2 in hepatocytes of Mugil cephalus inhabiting Kovalam (unpolluted site) and Ennore (polluted site) estuaries. The impact of stress on hepatocytes was assessed by measuring the level of lipid hydroperoxides (LHP) and reduced glutathione (GSH) in hepatocytes of M. cephalus inhabiting these estuaries. The expression of HO-1, p-ERK, HIF-1α and CYP1A2 was analysed by ELISA and immunoblot analysis, respectively. There was significant decrease of GSH (19%) and CYP1A2 (34%) along with significant increase of LHP (31%), HO-1 (96%), p-ERK (p < 0.01) and HIF-1α (41%) in hepatocytes of M. cephalus inhabiting Ennore estuary than Kovalam estuary. The present study shows that increased synthesis of HO-1 mainly regulated by p-ERK and HIF-1α may significantly contribute to the environmental adaptation processes of grey mullet, by protecting the cells from oxidative stress and stress-induced degenerative changes.